Physiological growth is associated with esophageal morphometric and biomechanical changes in rats.
Esophageal geometry and biomechanical changes were studied during physiological growth in rats aged 1-32 weeks. Histological examination was done after the biomechanical study. The esophageal dimensions increased many-fold from 1-32 weeks, e.g. the weight per unit length increased six-fold and the wall cross-sectional area increased eight-fold. The inner and outer circumferential length of the mucosa and muscle, and the thickness and area of the layers increased as function of age. The opening angle was approximately 140 degrees at age 1 and 2 weeks and gradually decreased to approximately 80 degrees after 16 weeks. The circumferential and longitudinal stress-strain curves were exponential. The circumferential stress-strain curves shifted from left to the right up to 4 weeks of age (P < 0.001) where after no further change was observed, i.e. the esophagus became more compliant during the first 4 weeks of life. The longitudinal stress-strain curves shifted from left to the right up to 16 weeks of age (P < 0.001), i.e. the esophagus became more compliant longitudinally during the first 16 weeks of life. Bi-axial stress-strain analysis with determination of mechanical tissue constants showed that the esophagus was stiffer in the longitudinal direction than in the circumferential direction. In conclusion, a pronounced morphometric and biomechanical remodelling was observed in the rat esophagus during physiological growth. The observed changes likely reflect the development of the physiological function of the esophagus since for other tissues the function dictates the form of the tissue, and growth and remodelling depend on the mechanical loading.